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AMMENDMENTS TO THE CLAIMS 

This listing of claims will replace all prior versions and listings of claims in the 
application. 

1 . (currently amended) An apparatus oomprioing: 

a mask generator to gonorato a mask field for an operand having a word length, 
th e mask fi e ld d e fining an op e rand fi e ld within the operand to be operated by an 
o p e rati o n , t h e o p e ran d fi e ld hav i ng a fi e ld l e ngth; and 

an execution unit coupl e d to th e mask g e n e rator to e x e cut e th e op e ration on the 

pviurKrilwlU. 

A microprocessor system comprising: 

a register file of N-bit architectural state registers; 

a condition code register evaluated by program flow control instructions or 
conditional instructions; and 

an ALU capable of performing a single operation on an arbitrary bit-field of M 
bits within two N-bit operands A and B wherein: 
M is less than or equal to N. 

the bit field of M bits is bounded by end bit Ae and begin bit Ab of the 
first operand A 

the field width M is equal to Ae - Ab + 1, 
the bit field of M bits is right-aligned in the second operand B; 
and wherein 

condition codes derived from an ALU bit-field operation may be directly saved in 
the microprocessor's condition code register. 
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2. (currently amended) Th e ap pa ratus of claim 1 wh e rein th e mas k g e n e rat or 
co m p ri ses? 

a first dooodor to dooodo a begin position specifier into a begin bit pattern; 
a second decoder to decode an end position apooifior into an end bit pattern; and 
a logic circuit coupl e d to th e first and s e cond d e cod e r s to combin e th e b e gin and 
e n d b it p att er ns into th e ma s k fi e ld having th e fi e ld l e ngth limited by th e begin and e nd 

LAJ ^ r fcl f 1 1 Dr 

The microprocessor system of claim L in which the condition codes resulting 
from ALU field operations may be directly used for evaluation of conditional branch 
instructions, and hence affect the control flow of the program executing on the 
microprocessor. 

3. (currently amended) The apparatus of olaim 1 wherein thooxooutionunit 
c o m pr i ses^ 

a field arithmetic logi c uni t (AL U ) t o gen e rat e an ALU r e sul t using one of an 
arithmetic and logic op e rations on th e op e rand fi e ld of at l e ast on e of first and se cond 
ALU operands. 

The microprocessor system of claim 1 in which the field operation leaves 
untouched the contextual bits of operand A lying outside the bounds of the field 
operation, passing them through as bits of the result. 
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4. (currently amended) Th e apparatus of claim 3 wh e r e in th e e x e cution unit 
f ur t h e r c o mpri ses: 

an operand golootor to ooloot a golootor operand from a aouroo operand and an 
immediate operand, the souroo operand being from a register file. 

The microprocessor system of claim 1« wherein the condition code register 
indicates any one or a combination of the conditions: 

signed field result overflow within ALU; 

unsigned field result overflow within ALU; 

ALU operation produced an arithmetic carry-out of the field; 

signed field result of ALU is negative; 

ALU field result is entirely zero. 

5. (currently amended) The apparatuo of claim 1 wherein the oxooution unit 
furth e rcompris e s: 

a firs t barrel s hift e r co upl ed to the operand sele c t o r t o s hift the selector operand to 
g e n e rat e th e first ALU op e rands according to one of the b e gin and e nd po s ition s . 

The microprocessor system of claim L in which the ALU comprises: 

a mask generator to delimit the the bit field within the first operand A; 

a barrel shifter to shift the operand B Ab bits to the left, effectively multiplying 
the operand by 2 A Ab 

ordinary circutry for performing arithmetic and logical operations on two 
operands of width N; 

extra circuitry responsive to a mask generator, for the purposes of detecting the 
condition of the field result and 

a context mux to replace the ALU result bits lying outside the bit-field with the 
original context bits of operand A. 
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6. (currently amended) Th e apparatus of claim 5 wherein th e e x e cution unit 
f ur t h e r co mpri ses: 

a second barrel ahiftor oouplod to the field ALU to shift the ALU result. 

The microprocessor system system of claim 5, in which the mask generator output 
is an N-bit mask vector, within which a contiguous set of logic T bits or logic '0' bits 
delimit the bit field of interest, the remainder of hats being logically opposite. 

7. (currently amended) T h e apparatu s of claim 5 wh e r e in th e e xecuti o n un k 
furthoroomprisos: 

a context selector coupled to the field ALU to select a fi e ld result, on a hit - by - bit 
basis aocording to the operand field, from at least one of the first and sooond ALU 
operands and the ALU result. 

The microprocessor system of claim 6, in which the mask generator derives a 
mask directly from the instruction also specifying the field operation to be performed. 

8. (currently amended) T h e app ar atus o f claim 6 wh e r e in th e e xecution unit 
furth e rcompris e s: 

a context s e l e ctor coupl e d to th e fi e ld ALU to sel e ct a fi e ld r e sult, on a bit - by - bit 
basis according to the operand field, from at least one of the first and sooond ALU 
operand s, the ALU result, and the shifted ALU rest dtr 

The microprocessor system of claim 6, in which the mask generator derives a 
mask by decoding bits of the instruction also specifying the field operation to be 
performed. 

9. (currently amended) Th e apparatus of claim 3 wh e r e in th e fi e ld ALU 
comprise s: 

N singl e bit ALUs conn e ct e d in cascad e to g e n e rat e th e fi e ld r e sult, th e fi e ld 
result including a single bit ALU result. 

The microprocessor system of claim 6, in which the mask generator derives a 
mask from extra information saved and associated with the first operand. 
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1 0. (currently amended) Th e apparatus of claim 9 wh e r e in th e fi e l d result 
includ es at l e ast a co ndi t i o n cod e r e p rese nting a condition of th e fi e ld result. 

The microprocessor system of claim 6, in which the mask generator derives a 
mask from extra information saved and associated with the second operand. 

1 1 . (currently amended) T h e ap p aratus of cl aim 9 w herein the s ingle bit ALU 
compri se s: 

an a dde r /s ubt r a c t o r to p e rform an add/ s ubt ra ction on th e first and s e cond ALU 
operands and generate a carry output. 

The microprocessor system of claim 1 in which said field operation is an 
arithmetic operation including addition or subtraction, after which a result and 
optionally, the condition codes for the field, are written back to the architectural machine 
state. 

12. (currently amended) The apparatu s of claim 1 1 wh e r e in th e single bit 
ALU furth e r c o mprising: . 

a z e ro s e ction to g e n e rat e a z e ro condition cod e using a carry f rom a l es s 
significant section; 

a negative aootion to generate a out sign bit for tho field result using current and 
n ext o perand field s ; and 

an overflow section to gonorato an overflow bit for tho field result using tho next 
op e rand fi e ld. 

The microprocessor system of claim 1 in which said field operation is an 
arithmetic compare operation after which only the condition codes for the field are 
written back to the architectural machine state. 
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13. (currently amended) Th e apparatus of claim 2 furth e r comprising : 

a field sp e cifi e r s e l e ctor coupl ed t o t h e mask g e n e ra to r t o g e n e rat e at l e ast on e of 

tho bogin and end position gpooifiors. 

The microprocessor system of claim 1 in which said field operation is a bitwise 

logical operation including AND, OR, exclusive-OR, or the logical inverses thereof after 

which a result and optionally, the condition codes for the field are written back to the 

architectural machine state. 



14. (currently amended) Tho apparatus of olaim 13 wherein tho fiold apooifior 
selector generat e s th e at least one of the begin and e nd position sp e cifiers from at least 
ono of an inotruotion npooifying tho operation, a general purpooo rogiator, a special 
purpose register, and a configuration register. 

The microprocessor system of claim 1 in which said field operation is a field 
insert operation, in which the first operand is simply passed through the ALU, after which 
a result, and optionally, the condition codes for the inserted field, are written back to the 
architectural machine state. 



1 5. (currently amended) Th e apparatus of claim 1 wh e r e in th e op e rand fi e ld is 
one of a contiguous fiold and a non contiguous fiold. 
A method, comprising: 

performing a single operation on an arbitrary bit-field of M bits within two N-bit 
operands A and B wherein: 

M is less than or equal to N. 

the bit field of M bits is bounded by end bit Ae and begin bit Ab of the 
first ope rand A, 

the field width M is equal to Ae - Ab + 1, 

the bit field of M bits is right -aligned in the second operand B; and 
optionally saving the result of the operation; and 
deriving condition codes from this operation; and 
saving said condition codes directly in a condition code register 
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16. (currently amended) A m e thod comprising: 

g e n e rating a mask fi e ld for an op e rand having a w o r d le ng t h, th e mask fi e ld 
defining an oporand field within tho operand to bo operated by an operation, tho operand 
field having a field length; and 

e x ec uting th e o p e r at i o n o n t h e o p e rand fi e ld, l e aving portion outsid e th e op e rand 
fi e l d un c hang e d . 

The method of claim 15, in which the condition codes resulting from operating 
upon the field are used for evaluation of conditional branch instructions, and hence affect 
the control flow of the program executing on the microprocessor. 

1 7. (currently amended) Tho method of olaim 16 wherein generating tho maolc 
fioldoompriaoo: 

doooding a begin position specifier into a begin bit pattern; doooding an end 
po si t i o n s p e cifi e r int o an e n d b it patt e rn; and combining th e b e gin an d e nd bit patt e rns 
into the mask field having the field length limited by the b e gin and end p o siti o ns . 

The method of claim 15 in which the contextual bits of operand A lying outside 
the bounds of the field operation are untouched during the field operation, and are passed 
through as bits of the results. 

1 8. (currently amended) The method of claim 16 wh e r e in e xecuting the 
operation oompriaeo: 

g e n e rating an ALU r e sult using on e of an arithm e tic and logio operation s on tho 
o p e ran d fi e l d o f at l e as t o n e o f fir st an d s e cond ALU op e rands. 

The method of claim 1 5, wherein generating the condition codes involves one or a 
combination of: 

detecting signed field result overflow within ALU; 

detecting unsigned field result overflow within ALU: 

detecting the production of an arithmetic carry-out of the field within the ALU 
detecting whether the signed field result is negative; 
detecting whether the field result is entirely zero. 
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19. (currently amended) T h e m e th od o f c laim 1 8 wh e r e in e x e cuting th e 
o p e rat io n furth e r co mpris es: 

aolooting a selector operand from a source operand and an immediate operand, tho 
source operand being from a register file. 

The method of claim 15, in which performing the operation involves: 
generating a mask to delimit the the bit field within the first operand A; 
shifting the operand B Ab bits to the left, effectively multiplying the operand by 

2 A Ab: 

performing arithmetic and logical operations on two operands of width N: 
detecting the condition of the field result and 

replacing the ALU result bits lying outside the bit-field with the original context 
bits of operand A. 

20. (currently amended) Th e m e thod of claim 19 wh e r e in e x e cuting th e 
ope rati o n f ur t h er co mp rise s : 

shifting th e s e l e otor op e rand to g e n e rat e th e first ALU op e rands according to on e 
of tho begin and end positions. 

The method of claim 20. in which generating a mask results in an N-bit mask 
vector, within which a contiguous set of logic T bits or logic '0 f bits delimit the bit field 
of interest the remainder of bits being logically opposite. 

2 1 . (currently amended) Th e m e thod of claim 20 wh e r e in e x e cuting th e 
op e ration furth e r compris e s: shifting th e ALU r e sult. 

The method of claim 21, in which the mask is generated directly from the 
instruction also specifying the field operation to be performed. 
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22. (currently amended) Th e m e thod of claim 20 wher e in e x e cuting th e 
o p e ration compris es: 

solootinga field result, on a bit - by - bit basis aooording to tho operand field, from 
the first and sooond ALU opo rands and the ALU result. 

The method of claim 21, in which the mask is generated by decoding bits of the 
instruction also specifying the field operation to be performed. 

23. (currently amended) T h e m e th od o f claim 21 wh e r e in e x e cuting th e 
operation comprises: 

s e l e cting a field result, on a bit - by - bit basis according to th e op e rand fi e ld, from 
tho first and sooond ALU operands, tho ALU result, and the shifted ALU result. 

The method of claim 2L in which the mask is generated from extra information 
saved and associated with the first operand. 

24. (currently amended) The m e thod of claim 23 wh e r e in generating th e ALU 
res ul t c o mpris es : 

g e n e rating th e fi e ld r e sult u s ing N singl e bit A L U s co nn ec t ed in cascad e , th e fi e ld 
result including a single bit ALU r e sult. 

The method of claim 2L in which the mask is generated from extra information 
saved and associated with the second operand. 

25. (currently amended) Tho method of olaim 24 wherein tho fiold result 
inoludoo at least a condition code representing a condition of tho field result. 

The method of claim 15 in which said field operation involves arithmetic, 
including addition or subtraction, after which a result and optionally, the condition codes 
for the field are written back to the architectural machine state. 
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26. (currently amended) Th e m e thod of claim 2 4 wh e r e in g e n e rating th e fi e ld 
r e sul t c o mpris es: 

performing an add/aubtraotion on tho first and second ALU operands; and 
generating a carry output. 

The method of claim~15 in which said field operation is an arithmetic compare 
operation after which only the condition codes for the field are written back to the 
architectural machine state. 

27. (currently amended) Tho method of olaim 26 wherein generating tho fiold 
result further comprises: 

generating a zero condition oodo using a carry from a loss significant sootion; 
generating a sign bit for tho fiold result using current and next operand fields; and 
generating an overflow bit for tho field result using tho next operand fiold. 

The method of claim 15 in which said field operation is a bitwise logical 
operation including AND, OR exclusive-OR, or the logical inverses thereof, after .which 
a result, and optionally, the condition codes for the field are written back to the 
architectural machine state. 

28. (currently amended) Tho method of olaim 17 further comprising: 
generating at least o n e o f t h e be gin and end po siti o n s pe ci fiers using a field 

specifier solootor. 

The method of claim 15 in which said field operation is a field insert operation, in 
which the first operand is simply passed through the ALU, after which a result and 
optionally, the condition codes for the inserted field are written back to the architectural 
machine state. 

29. (withdrawn) The method of claim 28 wherein generating at least one of 
the begin and end position specifiers comprises generating the at least one of the begin 
and end position specifiers from at least one of an instruction specifying the operation, a 
general -purpose register, a special-purpose register, and a configuration register. 
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30. (withdrawn) The method of claim 16 wherein the operand field is one of a 
contiguous field and a non-contiguous field. 

31. (withdrawn) A processor core comprising: a register file having a plurality 
of registers; a condition code register to store condition codes resulted from an operation; 
and a field processing unit coupled to the register file and the condition code register to 
perform an operation, the field processing unit comprising: a mask generator to generate 
a mask field for an operand having a word length, the mask field defining an operand 
field within the operand to be operated by the operation, the operand field having a field 
length, and an execution unit coupled to the mask generator to execute the operation on 
the operand field, leaving portion outside the operand field unchanged. 

32. (withdrawn) The processor core of claim 31 wherein the mask generator 
comprises: a first decoder to decode a begin position specifier into a begin bit pattern; a 
second decoder to decode an end position specifier into an end hat pattern; and a logic 
circuit coupled to the first and second decoders to combine the begin and end bit patterns 
into the mask field having the field length limited by the begin and end positions. 

33. (withdrawn) The processor core of claim 3 1 wherein the execution unit 
comprises: a field arithmetic logic unit (ALU) to generate an ALU result using one of an 
arithmetic and logic operations on the operand field of at least one of first and second 
ALU operands. 

34. (withdrawn) The processor core of claim 33 wherein the execution unit 
furthercomprises: an operand selector to select a selector operand from a source operand 
and an immediate operand, the source operand being from a register file. 

35. (withdrawn) The processor core of claim 34 wherein the execution unit 
further comprises: a first barrel shifter coupled to the operand selector to shift the selector 
operand to generate the first ALU operands according to one of the begin and end 
positions. 
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36. (withdrawn) The processor core of claim 34 wherein the execution unit . 
further comprises: a second barrel shifter coupled to the operand selector to shift the ALU 
result. 

37. (withdrawn) The processor core of claim 35 wherein the execution unit 
further comprises: a context selector coupled to the field ALU to select a field result, on a 
bit-by-hit basis according to the operand field, from at least one of the first and second 
ALU operands and the ALU result. 

38. (withdrawn) The processor core of claim 36 wherein the execution unit 
further comprises: a context selector coupled to the field ALU to select a field result, on a 
bit-by-bit basis according to the operand field, from at least one of the first and second 
ALU operands, the ALU result, and the shifted ALU result. 

39. (withdrawn) The processor core of claim 36 wherein the field ALU 
comprises: N single bit ALUs connected in cascade to generate the field result, the field 
result including a single bit ALU result. 

40. (withdrawn) The processor core of claim 39 wherein the field result 
includes at least a condition code representing a condition of the field result. 

41. (withdrawn) The processor core of claim 39 wherein the single bit ALU 
comprises: an adder/subtractor to perform an add/subtraction on the first and second ALU 
operands and generate a carry output. 

42. (withdrawn) The processor core of claim 41 wherein the single bit ALU 
further comprising: a zero section to generate a zero condition code using a carry from a 
less significant section; a negative section to generate a out sign bit for the field result 
using current and next operand fields; and an overflow section to generate an overflow bit 
for the field result using the next operand field. 
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43. (withdrawn) The processor core of claim 32 wherein the field processing 
unit further comprises: a field specifier selector coupled to the mask generator to generate 
at least one of the begin and end position specifiers. 

44. (withdrawn) The processor core of claim 43 wherein the field specifier 
selector generates the at least one of the begin and end position specifiers from at least 
one of an instruction specifying the operation, a general -purpose register, a special- 
purpose register, and a configuration register. 

45. (withdrawn) The processor core of claim 31 wherein the operand field is 
one of a contiguous field and a non-contiguous field. 
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